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(57) [Abstract] 

[Object] To provide a dispersant capable, when employed as 
a dispersant for emulsion polymerization of a vinyl compound, 
of providing a polymer emulsion showing an excellent water 
resistance in a generated film and a low temperature dependence 
of viscosity, and, when employed as a dispersant for suspension 
polymerization of a vinyl compound, of generating a polymer 
constituted of uniform porous particles showing a high 
plasticizer absorbing speed and enabling an easy removal of 
a remaining monomer. Also to provide a dispersant showing a 
high dispersing power to a dispersed substance such as a pigment 
or the like , and capable of generating a dispersion liquid of 
a relatively low viscosity and a high concentration. 
[Structure] A dispersant comprising modified polyvinyl 
alcohol containing an a-olefin unit with 4 carbon atoms or less 
by 1 - 10 mol.%. In particular, a dispersant for emulsion 
polymerization and suspension polymerization of a vinyl 
compound, and a dispersant for a pigment. 
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[Claims] 

[Claim 1] A dispersant comprising modified polyvinyl 
alcohol containing an a-olef in unit with 4 carbon atoms or less 
by 1 - 10 mol.%. 

[Claim 2] A dispersant for emulsion polymerization of a 
vinyl compound. comprising modified polyvinyl alcohol 
according to claim 1 . 

[Claim 3] A dispersant for suspension polymerization of a 
vinyl compound, comprising modified polyvinyl alcohol 
according to claim 1 . 

[Claim 4] A dispersant for a pigment, comprising modified 
polyvinyl alcohol according to claim 1- 
[ Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

The present invention relates to a dispersant comprising 
modified polyvinyl alcohol, and more particularly to a 
dispersant for emulsion polymerization and suspension 
polymerization of a vinyl compound, and a dispersant for 
dispersing a pigment. 
[0002] 

[Prior Technology and Problems therein] 

Polyvinyl alcohol (hereinafter abbreviated as "PVA" ) is 
widely employed as a dispersant for emulsion polymerization 
of a vinyl compound, particularly a vinyl ester represented 
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by vinyl acetate, and a vinyl ester polymer emulsion obtain 
by an emulsion polymerization therewith* is employed in fields 
of various adhesives, paints/ paper and fiber processing. 
[0003] 

However, the vinyl ester polymer emulsion is excellent 
in adhesion property and operation property but is associated 
with drawbacks of Inferior water resistance in a film and a 
large temperature dependence in the emulsion viscosity, and 
it is known that these properties are dependent significantly 
on the dispersant employed in the emulsion polymerization. 
[0004] 

More specifically, the PVA as the dispersant for emulsion 
polymerization generally includes so-called "completely 
saponified PVA" with a saponification degree of about 98 mol.% 
and "partially saponified PVA" with a saponification degree 
of about 88 mol.%, and the use of the former provides a 
relatively good water resistance but results in a drawback that 
the emulsion viscosity shows a significant increase at a low 
temperature, thus easily causing a gelation. On the other hand, 
the use of the latter improves the viscosity increase of the 
emulsion at the low temperature and the gelling tendency, but 
results in a drawback that the film has an inferior water 
resistance. 
[0005] 

In order to alleviate such drawbacks, the combined use 
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of both PVAs or the use of PVA of ah intermediate saponification 
degree of the both is tried, but cannot sufficiently satisfy 
the water resistance of - the film and the low temperature 
dependence of the emulsion viscosity. Also for improving the 
water resistance of the film, it is also conducted to add an 
urea resin or various cross linking agents to a polymer emulsion 
obtained with a partially Saponif ied PVA as the dispersant. 
These methods improve the water resistance to a certain extent, 
but deteriorate the working property at the use for example 
by a viscosity increase, and cannot provide a sufficiently 

satisfactory result. 

[0006] 

Also in suspension polymerization of a vinyl compound 
such as vinyl chloride or the like, partially saponified PVA 
or a cellulose derivative such as methyl cellulose or 
carboxymethyl cellulose has been employed as a dispersant. 
[0007] 

In suspension polymerization of a vinyl compound, a 
dispersant is an important factor governing the quality of an 
obtained polymer, and, performances generally required for the 
dispersant include (i) an ability to show a high dispersing 
power with a small amount of use and to provide a particle size 
distribution as sharp as possible in the obtained polymer 
particles, (ii) an ability to form the polymer particles as 
uniform as possible and to form porous particles, in order to 
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increase an absorbing speed for a plasticizer thereby 
facilitating the working property, to faciliate removal of a 
vinyl monomer remaining in the polymer particles, and to 
prevent formation of a fish eye in a molded product, and (ili) 
an ability of forming polymer particles of a high packed bulk 
density. 
10008] 

However the aforementioned dispensants for suspension 
polymerization employed conventionally do not satisfy these 
requirements but are associated with drawbacks of having a low 
ability of forming porous polymer particles, being incapable 
of increasing the plasticizer absorbing speed of the polymer 
and a difficulty in the removal of the remaining vinyl monomer. 
Also the dispersant is generally required to have a high 
dispersing power and to generate a dispersion liquid of a 
relatively low viscosity and a high concentration. 
[0009] 

[Problems to be Solved by Invention] 

An object of the present invention is to provide a 
dispersant capable of resolving the drawbacks of the prior PVA 
dispersant for emulsion polymerization and suspension 
polymerization, and capable, when employed in an emulsion 
polymerization of a vinyl compound, of providing a polymer 
emulsion showing an excellent water resistance in a generated 
film and a low temperature dependence of viscosity, and, when 
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employed in a suspension polymerization of a vinyl compound, 
of generating a polymer constituted of uniform porous particles 
showing a high plasticizer absorbing speed and enabling an easy 
removal of a remaining monomer. 
[0010] 

Another object of the present invention is to provide 
a dispersant showing a high dispersing power to a dispersed 
substance such as a pigment or the like, and capable of 
generating a dispersion liquid of a relatively low viscosity 
and a high concentration. 
[0011] 

[Means for Solving Problems] 

The aforementioned objects can be attained by a 
dispersant comprising modified polyvinyl alcohol containing 
an a-olefin unit with 4 carbon atoms or less by 1 - 10 mol.%. 
[0012] 

The modified PVA containing an a-olefin unit with 4 
carbon atoms or less by 1 - 10 mol.% employed in the present 
invention can be obtained by saponifying a copolymer of a vinyl 
ester and a-olef in with 4 carbon atoms or less . The vinyl ester 
can be, for example, vinyl formate, vinyl acetate, or vinyl 
propionate, but vinyl acetate is preferable economically. 
[0013] 

a-olefin to be copolymerized with the vinyl ester has 
4 carbon atoms or less, and can be, for example, ethylene. 
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increase an absorbing speed for a plasticlzer thereby 
facilitating the working property, to facillate removal of a 
vinyl monomer remaining in the polymer particles, and to 
prevent formation of a fish eye in a molded product, and (ill) 
an ability of forming polymer particles of a high packed bulk 
density. 
[0008] 

However the aforementioned dispensants for suspension 
polymerization employed conventionally do not satisfy these 
requirements but are associated with drawbacks of having a low 
ability of forming porous polymer particles, being incapable 
of increasing the plasticizer absorbing speed of the polymer 
and a difficulty in the removal of the remaining vinyl monomer. 
Also the dispersant is generally required to have a high 
dispersing power and to generate a dispersion liquid of a 
relatively low viscosity and a high concentration. 
[0009] 

[Problems to be Solved by Invention] 

An object of the present invention Is to provide a 
dispersant capable of resolving the drawbacks of the prior PVA 
dispersant for emulsion polymerization and suspension 
polymerization, and capable, when employed in an emulsion 
polymerization of a vinyl compound, of providing a polymer 
emulsion showing an excellent water resistance in a generated 
film and a low temperature dependence of viscosity, and, when 



employed in a suspension polymerization of a vinyl compound, 
of generating a polymer constituted of uniform porous particles 
showing a high plasticizer absorbing speed and enabling an easy 
removal of a remaining monomer. 
[0010] 

Another object of the present invention is to provide 
a dispersant showing a high dispersing power to a dispersed 
substance such as a pigment or the like, and capable of 
generating a dispersion liquid of a relatively low viscosity 
and a high concentration. 
[0011] 

[Means for Solving Problems] 

The aforementioned objects can be attained by a 
dispersant comprising modified polyvinyl alcohol containing 
an a-olefin unit with 4 carbon atoms or less by 1-10 raol.%. 

— 

[0012] 

The modified PVA containing an a-olefin unit with 4 
carbon atoms or less by 1 - 10 mol.% employed in the present 
invention can be obtained by saponifying a copolymer of a vinyl 
ester and a-olefin with 4 carbon atoms or less . The vinyl ester 
can be, for example, vinyl formate, vinyl acetate, or vinyl 
propionate, but vinyl acetate is preferable economically. 
[0013] 

a-olefin to be copolymerized with the vinyl ester has 
4 carbon atoms or less, and can be, for example, ethylene. 
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propylene. n-butene, or isobutylene, but ethylene is 
preferable in consideration of the water resistance of the 
obtained polymer film. A content of a- olefin in the modified 
PVA is 1 - 10 mol.%, preferably 2 - 8 mol.%. A content of 
a- olefin less than 1 mol.% cannot provide the aforementioned 
evident effects, and a content exceeding 10 mol.% lowers a 
solubility in water, thus being unable to provide the 
aforementioned effects. 
[0014] 

In the modified PVA of the invention, another function 
group for example a carboxyl group, a lactone group, an amide 
group or an amino group may be Introduced within an extent not 
interfering with the scope of the invention. The modified PVA 
of the invention preferably has a saponification degree within 
a range of 50 - 99 mol.%. Also a polymerization degree is 
selected suitably within a range of 100 - 8,000. 
[0015J 

Representative applications of the modified PVA of the 
invention are a dispersant for emulsion polymerization and 
suspension polymerization of a vinyl compound. 
Representative examples of the emulsi&n polymerization and 
suspension polymerization of vinyl compound include an 
emulsion homopolymerization of a vinyl ester represented by 
vinyl acetate, and an emulsion copolymerization of vinyl 
acetate and ethylene, propylene, vinyl chloride, an acrylate 
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ester or a methacrylate ester; and a suspension polymerization 
of vinyl chloride, styrene, methyl methacrylate and other 
methacrylate esters. 
[0016] 

The modified PVA of the invention, when employed as a 
dispersant for an emulsion polymerization, is employed by 0.1 
- 20 wt.%, preferably 0.3 - 15 wt.% with respect to the vinyl 
compound. An amount of use less than 0.1 wt.% results in a 
poor stability of polymerization, and an amount exceeding 20 
wt.% reduces the water resistance of the obtained emulsion. 
The modified PVA dispersion for emulsion polymerization of the 
invention is preferably used singly, but another protective 
colloid or an emulslfier may be used within an extent not 
affecting the object of the present invention. For example 
conventional PVA, starch, polyacrylamide , hydroxyethyl 
cellulose, a known nonionic or anionic emulslfier etc. may be 
used in combination. 
[0017] 

The modified PVA dispersant of the Invention, when 
employed as a dispersant for a suspension polymerization, can 
be used in the same manner as the prior PVA dispersant. Also 
the modified PVA dispersant of the invention, showing a high 
dispersing power to various dispersed substances including 
inorganic and organic pigments, can be utilized in place for 
prior dispersants in various field. In particular, when 
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employed as a dispersant for a pigment, it provides a dispersion 
liquid of a lower viscosity and an improved dispersion 
stability in comparison with various prior dispersants. 
[0018] 

[Effect of the Invention] 

The modified PVA dispersant of the invention, when 
employed as a dispersant for an emulsion polymerization of a 
vinyl compound, can provide a polymer emulsion with an 
excellent water resistance in the generated film and a low 
temperature dependence of the viscosity. Also when employed 
as a dispersant for a suspension polymerization, it can provide 
suspension polymer particles which show a sharp particle size 
distribution, are porous and have a high packed bulk density . 
Such suspension polymer has characteristics of a high 
absorption speed of a plasticizer, an easy removal of the 
remaining monomer, a low powder scattering at the handling, 
and a satisfactory fitting into a molding machine. 
[0019] 

Also the modified PVA dispersant of the invention shows 
a high dispersing power for a dispersed substance. In 
particular, when employed as a dispersant of a pigment, it can 
form a dispersion liquid of a lower viscosity and an improved 
dispersion stability, in comparison with many prior 
dispersants . 
[0020] 
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[Examples] 

in the following, the modified PVA dispersant of the 
invention will he explained more specif ically by examples . In 
the examples, "part" is based on weight. 
Example 1 

(Production of modified PVA) 100 parts of vinyl acetate 
and 30 parts of methanol were charged in a reactor equipped 
with an agitator, and, after nitrogen substitution, 3 parts 
of ethylene were added. Then, as an initiator, a solution was 
prepared by dissolving 2 , 2 ' -azoblsisobutyronltrile in 
methanol, and was subjected to a nitrogen substitution by 
bubbling with nitrogen gas. The reactor containing the 
aforementioned monomers was heated, and the initiator solution 
was added when the internal temperature reached 6 0°C to initiate 
polymerization. It was cooled when a polymerization rate 
reached 48% after 3 hours. After elimination of ethylene, the 
unreacted vinyl acetate monomer was eliminated under a reduced 
pressure to prepared a methanol solution, which was saponified 
by an addition of an NaOH methanol solution. The obtained 
modified PVA showed a polymerization degree of 1,200, a 
saponification degree of 90.0 mol.%, and an ethylene content 

of 7.2 mol.%. 
[0021] 

(Emulsion polymerization of vinyl acetate) In a reactoi 
equipped with an agitator, a reflux condenser, a thermometer. 
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and a dropping funnel, 20 of the aforementioned PVA were 
dissolved in 240 g of water. Then 20 g of vinyl acetate were 
added, and 0.3 g of hydrogen peroxide and 0.5 g of tartaric 
acid were added when the internal temperature reached 70°C to 
initiate polymerization. Then 180 g of vinyl acetate and 0.3 
g of hydrogen peroxide were added continuously over 3 hours. 
After the addition was completed, the internal temperature was 
maintained at 80°C for 1 hours for executing ripening. After 
cooling, 20 g of dibutyl phthalate were added to obtain an 
emulsion with a non-volatile portion of 48.0 % and a viscosity 
of 12,000 cp at 30°C. 
[0022] 

The obtained emulsion was subjected to following tests: 

(1) Evaluation of temperature dependence of emulsion 
viscosity: 

An emulsion viscosity was measured at 30°C and 0°C, and 
the temperature dependence was evaluated by a viscosity ratio 

(0°C/30°C). 

(2) Stability in low- temperature standing: 

The emulsion was let to stand for 24 hr. at -5°C and a 
change in the emulsion was observed. 

(3) Water resistance: 

A paper/paper adhesion test was executed under following 
conditions, then a peeling was executed after a drying by 
standing for 1 day and after an immersion for 2 4 hours in water 
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of 30°C, and the adhesion state was evaluated in three levels 
(A: very good, B: good, and C: poor): 

paper: B-liner, 25 x 50 nun, 5 pieces each 

coating amount: 40 g (wet)/m 2 

pressurizing: pressurized once with a hand roller 

standing: 23°C, 65%RH, 24 hr 
Results are shown in Table 1. 
[0023] 

Examples 2, 3 

(Production of modified PVA) Two modified PVAs were 
prepared by the same operations as in Example 1 except for a 
change in the monomer composition. 

(Emulsion polymerization of vinyl acetate) An emulsion 
polymerization of vinyl acetate was conducted by the same 
operation as in Example 1, utilizing each of the aforementioned 
PVAs as the dispersant, and the obtained emulsion was evaluated. 
Results are shown in Table 1. 
[0024] 

Comparative Examples 1 and 2 

(Production of PVA) Unmodified PVAs were prepared by 
the same operations as in Example 1 except for a change in the 
monomer composition. 

(Emulsion polymerization of vinyl acetate) An emulsion 
polymerization of vinyl acetate was conducted utilizing each 
of the aforementioned PVAs as the dispersant, and the obtained 
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emulsion was evaluated. Results are shown in Table 1. 
[0025] 
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From the results shown In Table 1, it is evident that 
the modified PVA dispersant of the Invention can form a film 
of a satisfactory water resistance and can provide an emulsion 
with a low temperature dependence of the emulsion viscosity. 
[0026] 

Examples 4-6 and Comparative Example 3 

(Suspension polymerization of vinyl chloride) 
A modified PVA and an unmodified PVA were prepared by 
executing operations similar to those of Example 1 except for 
a change in the monomer composition . Suspension 
polymerization of vinyl chloride was executed, employing these, 
singly or with another PVA, as a dispersant. 
[0027] 

In a glass-lined autoclave, 40 peart s of deionized water, 
0.75 parts of a 2 wt.% aqueous solution of a PVA dispersant 
and 0.009 parts of a 50 wt.% toluene solution of diisopropyl 
peroxydlcarbonate were charged, and, after the interior of the 
autoclave was evacuated to 50 mmHg to eliminate oxygen, 30 parts 
of a vinyl chloride monomer were charged and subjected to a 
polymerization by heating to 57°C under agitation. The 
pressure in the autoclave was 8.5 kg/cm 2 at the start of the 
polymerization but reached 4.5 kg/cm 2 after 7 hours from the 
start of polymerization. The polymerization was terminated 
at this point, and the unreacted vinyl chloride monomer was 
purged, and a content was taken out and dried by dehydration. 
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Physical properties and an amount of use of the PVA dispersants 
are shown in Table 2, and characteristics of the obtained vinyl 
chloride resin are shown in Table 3. The vinyl chloride resin 
showed a polymerization yield of 85 % and an average degree 
of polymerization of 1050. 
[0028] 

Characteristics of the obtained vinyl chloride resin 
were evaluated by following criteria: 

(1) Particle size distribution: Measured by a dry sieve 
analysis utilizing Tyler mesh based metal sieves. 

(2) Packed bulk density : Measured according to JIS 
K6721-1959. 

(3) Uniformity of porosity of particles: A mixture of 100 
parts of the vinyl chloride resin, 50 parts of dioctyl phthalate, 
1 part of dibutyl tin maleate, 1 part of cetyl alcohol , 0*25 
parts of titanium white, and 0.1 parts of carbon black was 
kneaded with rolls of 150°C for a predetermined time (3, 5 or 
7 minutes) to prepare a sheet of a thickness of 0.2 mm, and 

4 

a number of fish eyes per 100 cm 2 of the sheet was counted in 
a transmitting light. Elimination of fish eyes within a 
shorter time indicates a better uniformity of porosity of the 
particles . 
[0030] 

(4) Plasticizer absorbing property: In a planetary mixer 
connected to a plastograph, 100 parts of the vinyl chloride 
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resin and 50 parts of dioctyl phthalate were charged into a 
container kept at 80°C, then a kneading torque was measured 
at different times during agitation , and there was indicated 
a kneading time when the kneading torque was lowered* ' A 
shorter time indicates a better absorbing property for the 
plasticizer. 

(5) Residual vinyl chloride monomer: A predetermined amount 
of the vinyl chloride resin was dissolved in tetrahydrof uran, 
and a vinyl chloride monomer content in the vinyl chloride resin 
was determined by a gas chroma to graph. 



[0031] 
[Table 2 J 

Polymerization formulation of vinyl chloride 



Example 


PVAdispersant 


co-used PVAdispersant 


saponification 
degree *1 
(mol.%) 


polymerization 
degree 


ethylene 
content 
(mol.%) 


used 
amount *2 
(wt%/VCM) 


saponification 
degree *1 
(mol.%) 


polymerization 
degree 


used 
amount *2 
(wt%/VCM) 


Examp!e4 


75 


700 


5.0 


0.06 








Example 5 


80 


1.800 


10.0 


. 0.06 








Example 6 . 


30 


200 


8.0 


0.04 


80 


200 


0.04 


Comparative 
Example 3 


80 


2.000 


0 


0.06 









*1 vinyl alcohol content 

*2 wL% to vinyl chloride monomer (VCM). 



[0032] 
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[Table 3] 



Characteristics of vinyl chloride resin 



Example 


Particle size distribution 
(wL%) 


Bulk 
density 
(g/cc) 


Uniformity of particle 
porosity 

(number of fish eyes) 


Plasitictzer 
absorption 
(mm) 


Residual vinyl 
chloride monomer 
(ppm) 


42 

mesh 
pass 


100 
mesh 
pass 


250 
mesh 
pass 


3min 


5min 


7min 


Example 4 


100 


56 


0 


0.551 


40 


1 


0 


5.3 


0.7 


Example 5 


100 


50 


0 


0.550 


39 


2 


0 


5.1 


0.6 


Example 6 


100 


53 


0 


0.530 


35 


0 


0 


4.2 


0.1 


Comparative 
Example 3 


100 


38 


0 


0.492 


700 


50 


13 


15.0 


120 



The results of Table 3 Indicate that a suspension 
polymerization utilizing the modified PVA dispersant of the 
invention either singly or in combination of an already known 
PVA provides a vinyl polymer constituted of uniform porous 
particles , showing a high plastlcizer absorbing speed and 
allowing easy removal of the residual monomer. 
[0033] 

Examples 6, 7 and Comparative Examples 4, 5 

(Preparation of calcium carbonate) Modified PVA and 
unmodified PVA were prepared in a method similar to that in 
the foregoing examples, and were used as a dispersant for 
preparing a paste of calcium carbonate (P-3 manufactured by 
Shiraishi Kogyo Co. ) of a concentration of 60 wt/%. The paste 
was let to stand for 3 months at 20°C, and a dispersion state 
was evaluated in three levels (A: no change in dispersion state, 
B: slight sedimentation, C: considerable sedimentation). For 
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the purpose of comparison, a paste was prepared by employing 
sodium polyacrylate as a dispersant and was evaluated in a 



similar manner. Results are shown in Table 4. 

[0034] 

[Table 4] 



Example 


PVA dispersant 


Calcium carbonate 
dispersion 


saponification 
degree *1 
(mol.%) 


polymerization 
degree 


ethylene 
content 
(mol.%) 


used amount 

(wt%/calcium 
carbonate) 


viscosity 
(30°C) 
(mPa-s) 


stability after 
standing 


Example 6 


85 


200 


5.0 


1.0 


150 


A 


Example 7 


88 


300 


10.0 


1.0 


200 


A 


Comparative 
Example 4 


38 


300 


0 


1.0 


1.500 


C 


Comparative 
Example 5 


sodium polyacrylate 


1.0 


850 


B 



*1 vinyl alcohol content 



Results in Table 4 indicate that modified PVA dispersant 
of the present invention can provide a dispersion with a low 
viscosity and a satisfactory dispersion stability. 



20 



INREx OPPOSITION TO EP-B-1420033 
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Section 1 - Experimental Details 

Examples 1 to 3 of Japanese patent application J P-A-6-80709 were repeated. 
Viscosity and Tg values were measured. 
Section 2 - Measurement of Viscosities 

Hoppler viscosities (20°C, DIN53015) of 4% solutions of ethylene modified 
PVAs were measured. Results of the measurements are shown below in 
Table 1A. 

Table 1A 





Ethylene Modified PVA 


Hoppler 

Viscosity (mPas) 
of 4% Solution of 
Ethylene 
Modified PVA 


Saponification 
(mol%) 


Ethylene 

Content 

(mol%) 


Polymerization 


Ex. 1 


90.0 


7.2 


1200 


12.5 


Ex.2 


85.0 


10.0 


500 


5.5 


Ex. 3 


94.0 


4.0 


1700 


26.0 

* 



2 



* 



Section 3 - Measurem ent of Ta Values 

Tg of polymers (polyvinyl acetate) were measured (DSC method). Results 
the measurements are shown below In Table 1B. 



Table 1B 





Ethylene Modified PVA 


Tg (°C) 


Saponification 
(mol%) 


Ethylene 

Content 

(mol%) 


Polymerization 


Ex. 1 


90.0 


7.2 


1200 


30 


Ex. 2 


85.0 


10.0 


500 


30 


Ex. 3 


94.0 


4.0 


1700 


30 



